Background: current understanding of quality of life in heart failure is largely derived from clinical trials. Older people, women and those with co-morbidities are underrepresented in these. Little is known about factors predictive of quality of life amongst older people with heart failure recruited from community settings. Objective: to identify factors predictive of quality of life amongst older people recruited from community settings. Design: prospective questionnaire survey. Setting: general practice surgeries located in four areas of the UK: Bradford, Barnsley, East Devon and West Hampshire. Subjects: a total of 542 people aged >60 years with heart failure. Methods: participants completed a postal questionnaire, which included a disease-specific measure (Kansas City Cardiomyopathy Questionnaire), a generic quality-of-life measure (SF-36) and sociodemographic information. Results: a multiple linear regression analysis identified the following factors as predictive of decreased quality of life: being female, being in New York Heart Association (NYHA) functional class III or IV, showing evidence of depression, being in socioeconomic groups III-V and experiencing two or more co-morbidities. Older age was associated with decreased quality of life, as measured by a generic health-related quality-of-life tool (the SF-36 mental and physical health functioning scales) but not by a disease-specific tool (the Kansas City Cardiomyopathy Questionnaire). Conclusion: findings from the study suggest that quality of life for older people with heart failure can be described as challenging and difficult, particularly for women, those in a high NYHA class, patients showing evidence of depression, patients in socioeconomic groups III-V, those experiencing two or more co-morbidities and the 'oldest old'. Such information can help clinicians working with older people identify those at risk of reduced quality of life and target interventions appropriately.
Background
Heart failure is predominantly a 'disease of older people' [1] , affecting approximately 7% of those aged 75-84 years and 15% of those aged 85 years and older [2] . In the UK, hospitalisation rates are higher for heart failure than for any other condition [3] , and it is among the top five reasons for general practitioner (GP) consultations among men >75 years and among women >85 years [4] . Therefore, heart failure constitutes a major cause of morbidity and represents one of the most expensive conditions for the National Health Service to manage.
The primary goal of heart failure management is to maximise life expectancy and improve quality of life [5] . Maximising quality of life is particularly important, given that the prognosis in heart failure is worse than in either breast or prostate cancer [6] . Indeed, there is evidence that patients place a high priority on quality of life; for example, it has been found that many people with heart failure are willing to risk the possibility of drug-induced death for an improvement in quality of life [7] . Quality of life has also been identified as predictive of hospitalisation and mortality in heart failure [8] [9] [10] .
However, few studies have reported the impact of heart failure upon quality of life within community samples.
Indeed, current understanding of quality of life in heart failure is derived primarily from clinical trials in which older people, women and those with co-morbidities are underrepresented [11] . Therefore, these data cannot be extrapolated to community patients, about whom little is known [12] .
One study did examine quality of life within a communitybased sample of 426 patients with heart failure [12] , identifying statistically significant impairments in all domains of quality of life. However, a generic measure of quality of life was used (the SF-36), which is not as sensitive as disease-specific measures [13] . The study identified that New York Heart Association (NYHA) classification was associated with quality of life and found a gender difference in quality-oflife impairment when compared with a disease-free population, with men worse affected. However, other factors predictive of quality of life were not explored.
Past research from non-community samples has identified possible associations between quality of life and NYHA functional class [14] [15] [16] [17] [18] and depression [19, 20] . Findings regarding the relationship between quality of life and gender have been inconclusive, although there is some evidence that women with heart failure experience poorer quality of life than men with heart failure [19, [21] [22] [23] [24] . Older age has been found to be associated with better quality of life [18, [24] [25] [26] . Two studies have identified no association between quality of life and co-morbidities [18, 25] , although this may reflect study design.
Little is known about which older people being cared for in the community are at risk of reduced quality of life. The study presented in this article therefore fills a gap in current knowledge by identifying factors predictive of quality of life amongst older people with heart failure recruited from community settings.
Methods
A total of 542 people aged >60 years were recruited from 16 GP surgeries in four areas of the UK: Bradford, Barnsley, East Devon and West Hampshire. These areas were selected to maximise demographic variability on key factors (rural/ urban, presence/absence of heavy industry and socioeconomic status). A pragmatic means of identifying heart failure patients was adopted [27] . This involves searching initially for patients with a Read Code (Read Codes are a coded thesaurus of clinical terms, which enable UK clinicians to make effective use of computer systems) for heart failure and adding to this the group receiving regular prescriptions for loop diuretics and angiotensin-converting enzyme (ACE) inhibitors. (Diuretics and ACE inhibitors are the basis for the pharmacological treatment of patients with heart failure.) This patient list is then checked by a GP to ensure that all identified patients have had heart failure. The method does not attempt to further refine diagnostic accuracy (such as chest X-rays or echocardiograms), as the aim was to develop a procedure that was easily applicable in most general practice circumstances and reflected the diagnostic uncertainty GPs encounter when managing older heart failure patients.
Patients were considered eligible for recruitment into the study if they were >60 years, could speak English, did not have evidence of significant cognitive impairment and were NYHA class II-IV. Thirty-one participants were excluded from invitation to participation by GPs for other reasons including frailty and severe medical problems. The study was granted ethical approval by the Cardiff Multi-Centre Research ethics committee, and all participants gave written informed consent to participate.
A total of 748 patients (48% of total eligible from all the practices) replied to say that they would take part in the study and were telephoned by a researcher. Patients reporting NYHA class I (130), declining further participation (11), unable to contact by telephone (17) and who had died (3) were excluded at this point. From the remaining 587 participants who initially consented to receive questionnaires, 92% were returned, resulting in a baseline sample size of 542 participants. Patients who were unwilling or unable to participate in the study were more likely to be female (46% of participants were female compared with 63% of non-participants; χ 2 =40.22, df = 1, P<0.001) and older (median age of participants=77; median age of non-participants = 82; χ 2 =13.28, df = 3, P = 0.004) than participants. Data available for four practices also indicated that non-participants were less likely to be in NYHA class IV according to their GP (21% of non-participants being classified as NYHA class III or IV, compared with 8.3% of participants; χ 2 = 13.28, df = 3, P = 0.004). Patients participating in this ongoing study completed the following questionnaires every 3 months for 24 months: Kansas City Cardiomyopathy Questionnaire [28] , SF-36, Geriatric Depression Scale (GDS) (five-item) [29] , NYHA grade and a service use questionnaire. The questionnaires were administered by post. The current article is based upon questionnaire data collected at baseline (between August 2003 and April 2004). Whilst all participants reported NYHA class II-IV at the time of the telephone screening, by the time of completing the baseline questionnaire, 20 participants (3.7%) reported an improvement to NYHA class I. This change reflects the illness trajectory of heart failure, and these participants were included in the study.
Statistical methods
Factors predictive of quality of life were identified using multiple linear regression analysis. The variables detailed in the first section of Table 1 were the potential predictors. Quality-of-life outcomes were the Kansas City Cardiomyopathy Questionnaire overall summary score, the Kansas City Cardiomyopathy Questionnaire clinical summary score and the SF-36 physical functioning and mental health scales. Age and number of co-morbidities were entered categorically because they showed non-linear effects. Socioeconomic class and NYHA score were dichotomised because of small numbers in some categories. (Age norms were not applied to SF-36 scores because this does not allow the relationship with age to be examined). A unified linear regression model was applied to all the outcomes consisting of all the potential predictor variables except 'living alone' and 'marital status', which did not contribute to any model in the exploratory analyses. Gender, baseline NYHA, evidence of depression, age group, socioeconomic status and number of co-morbidities were therefore controlled for in all models.
Residual plots were used to check the model assumptions of linearity, normality and constant variance, and the effect of outlying values was examined. For each model, individuals were excluded from the analysis if data on the quality-of-life outcome measure or any of the predictor variables were missing. Because of the large sample size, small effects would achieve statistical significance. The sample size used for the study was determined in relation to the planned longitudinal analyses for the study as a whole. Table 1 summarises participant characteristics, which were used as predictor variables and outcome scores. As can be seen, 54% of participants were males and 40% were classified as being in NYHA class III and IV. The majority were aged >70 years, with 39.3% aged >80 years; 55% were married and 46% lived alone. Just over half showed signs of depression and 69% were experiencing two or more comorbidities in addition to their heart failure.
Results
Factors predictive of quality of life at baseline Table 2 shows the quality-of-life outcomes which were associated with each predictor variable at the 5% level of significance, when controlling for all potential confounders.
Gender
Gender showed a significant association with all quality-oflife outcomes, apart from the SF-36 mental health scale. For example, women had an estimated 6.2 point lower score on the Kansas clinical summary score (95% CI 3.4, 9.0).
Baseline NYHA NYHA score at baseline was significantly associated with all outcomes. For example, people reporting NYHA score 3 or 4 at baseline had an estimated 23.1 point lower score on the Kansas overall summary score than those reporting NYHA score 2 (95% CI 20.4, 26.0).
Evidence of depression
Evidence of depression (as measured by the GDS-5) was significantly associated with all outcomes. For example, people reporting depression scored an estimated 15.6 points lower on the Kansas overall summary score (95% CI 12.7, 18.5).
Socioeconomic group
Socioeconomic group was significantly associated with the Kansas overall summary score and the SF-36 mental health scale but not with the SF-36 physical functioning scale. For example, people from socioeconomic groups III-V reported a 3.6 point lower score on the SF-36 mental health scale when compared with those from groups I and II (95% CI 0.6, 6.6).
Age group
Age group was not significantly associated with quality of life as measured by the Kansas overall summary score or the Kansas clinical summary score. However, significant associations were identified for the SF-36 physical and mental functioning scales. For example, people aged >85 years reported a 12.1 point lower score on the SF-36 physical functioning scale when compared with those <65 years (95% CI 4.3, 19.9).
Co-morbidities
Number of co-morbidities showed a significant association with all outcomes. For example, people reporting four or more co-morbidities had an estimated 11.7 point lower score on the Kansas clinical summary score (95% CI) than those with 0 or 1. 
Discussion
Maximising quality of life for older people with heart failure has been identified as a key challenge for clinicians involved in the care of older people [1] . However, more information about this patient group is needed in order for this to be achieved. Both older people and people living in the community have been excluded from most heart failure research [11] .
The current study provides new data about factors predictive of the quality of life of older people with heart failure recruited from community settings.
The following factors were identified as being independently associated with reduced quality of life amongst heart failure patients >60 years: being female, having a higher NYHA score, showing evidence of depression, being in socioeconomic groups III-V and having two or more co-morbid conditions. Increasing age was associated with poorer generic quality of life but not with heart failurespecific quality of life.
Being female was associated with reduced scores on all measures of quality of life apart from the SF-36 mental health scale. As noted in the introduction, past research has proved inconclusive regarding the relationship between gender and quality of life, although some studies have identified lower quality of life among women [19, [21] [22] [23] [24] . However, this research has typically been conducted with clinical trial samples in which women and older people are underrepresented or excluded. The findings from this study support the conclusion that heart failure does impact more upon quality of life for older women than for older men and that this relationship is independent of marital status and age. That NYHA functional class was associated with quality of life confirms previous research which has found associations between higher NYHA scores and reduced quality of life [12, [14] [15] [16] [17] [18] . Rates of depression as identified by the GDS-5 were high, with just over half of the patients showing evidence of depression. However, this prevalence is similar to that reported in a recent study of hospital outpatients who were also in NYHA stages II-IV [30] . Only 11.3% of participants reported depression as a co-morbidity, which is likely to reflect the well-known under-treatment of depression within the older population, as well as the fact that a questionnaire self-report measure is no substitute for a clinical diagnosis. Depression was predictive of reduced quality of life, which again has been reported in previous studies [19, 20] . No previous research could be identified that examined the association between quality of life in heart failure and socioeconomic status, although education level was found to be predictive of quality of life in one study conducted with an older Chinese sample [18] . Indeed, education level may be contributing to the association identified in this study, given its close association with socioeconomic status.
Previous research has identified older age as predictive of better quality of life, although these results have been identified in heart failure samples of all ages [18, 24, 26] or samples aged >50 years [25] . This study identified that, within a sample of people aged >60 years with heart failure, increasing age was associated with poorer general quality of life but not with heart failure-specific quality of life. This finding lends support to the conclusion that age-related quality-of-life changes, including general frailty, are likely to compound older people's experience of quality-of-life changes resulting from heart failure. It also highlights the importance of using both generic and disease-specific measures to assess the quality of life of older people with heart failure.
People reporting four or more co-morbidities were particularly at risk for reduced quality of life. This finding does not correspond to previous research, although, again, other study samples were unrepresentative of an older community population with heart failure [18, 25] . Indeed, previous research has identified co-morbidities as predictive of hospitalisation amongst patients with heart failure [31] , indicating that it is likely to influence quality of life. Given the high prevalence of co-morbidities experienced by older patients with heart failure, the need for multi-disciplinary care for older people living in the community is apparent. In particular, this study underscores the importance of cardiologists working together with geriatricians and primary care physicians by providing evidence that managing heart failure symptoms in isolation from consideration of co-morbid conditions is unlikely to lead to significant improvements in quality of life.
Despite providing important and novel data, certain study limitations must be acknowledged. First, participation rates were relatively low, particularly amongst the very old, women and those in the highest NYHA groups, reflecting the difficulties of trying to involve often very ill older people in research. The conclusions drawn must therefore be considered within the context of the underrepresentation of these groups within the sample. Second, heart failure was not diagnosed according to objective criteria. However, this decision was made to reflect the situation in primary care where significant difficulties in making an 'objective' diagnosis [32] have been identified. Indeed, the difficulties of identifying patients with heart failure from primary care are well known. The European Society of Cardiology gives guidelines for diagnosing heart failure [33] , but in practice these guidelines are not necessarily followed and general practitioners are often not confident in making the diagnosis, even when echocardiograms are available to them [32] . Furthermore, a high proportion of older patients receive no investigations for heart failure [34] . This method may have resulted in a small number of patients without heart failure to be incorrectly identified, but GPs checked the lists of patients produced by the search, and potential participants were screened for symptoms of breathlessness and agreed they had been diagnosed with a heart condition. Finally, while the Kansas City Cardiomyopathy Questionnaire has been used in a number of large international studies [35] and no evidence found of differences in performance between countries, a formal UK validation has not been undertaken.
Findings from the project suggest that quality of life for older people with heart failure can be described as challenging and difficult, particularly for women, those in a high NYHA class, patients showing evidence of depression, patients in socioeconomic groups III-V, those experiencing two or more co-morbidities and the 'oldest old'. This information can help clinicians working with older people identify those at risk of reduced quality of life and target interventions appropriately.
Key points
• Little is known about factors predictive of quality of life amongst older people with heart failure recruited from community settings.
• Amongst 542 people aged >60 years with heart failure, the following factors were predictive of reduced quality of life: being female, evidence of depression, being in NYHA class III and IV, having two or more co-morbidities and being in socioeconomic groups III-V.
• Older age was associated with reduced quality of life as measured by a generic quality-of-life tool (SF-36) but not by a disease-specific quality-of-life tool (Kansas City Cardiomyopathy Questionnaire).
